Pulmonary vasomotor responses to drugs occur in both the small pulmonary vessels and the large pulmonary veins.
have shown variable effects (3, 7) . Normally the pulmonary vasculature is relatively dilated and the pulmonary pressure quite low. The effects of a dilator agent would, therefore, be difficult to demonstrate under these circumstances.
In an attempt to demonstrate vasodilator response of the pulmonary vessels, the effects of various drugs on the normal pulmonary vessels, with normal pulmonary artery pressures, and then on the vessels continually constricted by 5-hydroxytryptamine infusion, with resultant elevation of pulmonary artery pressure, have been examined.
The rapidly-acting drugs, acetylcholine, histamine and adenosinetriphosphate which have prominent systemic vasodilator properties, were chosen, and the effects of these agents were studied first on normal pulmonary vessels and then, under the same experimental conditions, on serotonin-constricted vessels. Simultaneous observations on the changes in systemic arterial vascular responses and on bronchial effects, were made. Evidence is presented to suggest that the response of the pulmonary vasculature to drugs depends on the state of vasomotor tone, and that previous administration of one drug may modify the response to other pharmacologic agents.
MATERIALS METHODS
The studies were performed on r6 mongrel dogs weighing I [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] kg. In I 2 animals polyvinyl catheters were inserted into the pulmonary artery, aorta and left atrium through a left thoracotomy, to allow for repeated observations in the same animal (8) In the first, the effects of continuous infusion of the vasodilator drug alone were first observed, and after a period of recovery, the effects of the same infusion were examined during infusion of 5-hydroxytryptamine.
In the second type of experiment, 5-hydroxytryptamine was infused and the vasodilator drug then administered during the 5-hydroxytryptamine infusion, All drugs were administered with a constant infusion apparatus.
After preliminary trials, the doses used were: After cessation of acetylcholine infusion cardiac output remained at the same level as during 5-hydroxytryptamine infusion alone. Heart rate. Heart rate was increased during infusion of 5-hydroxytryptamine but no further changes were induced by acetylcholine infusion. Intratracheal and intrapleural pressures. Infusion of 5-hydroxytryptamine produced a marked rise in the positive phase of intratracheal pressure from control levels of 8-1 I cm water (average IO cm) to levels of I 5-25 cm water (average 18 cm), and a small decrease in intrapleural pressure of 1-2 cm water. Addition of the acetylcholine, adenosinetriphosphate or histamine infusion produced no changes in the levels attained with 5-hydroxytryptamine infusion alone. Pulmonary vascular resistance. In contrast to the questionable effects of infusion of acetylcholine, adenosinetriphosphate and histamine alone on pulmonary vascular resistance, when infusion of these drugs was superimposed on the 5-hydroxytryptamine infusion, a consistent and significant reduction in pulmonary vascular resistance was produced.
The average pulmonary vascular resistance during 5-hydroxytryptamine infusion was I I +a mm Hg/l/min., and during acetylcholine infusion it was reduced to 8.9 mm Hg/l/min., a 30 % reduction. Histamine infusion produced comparable changes, but the effects of adenosinetriphosphate were less prominent. Systemic vascular resistance. 5-Hydroxytryptamine resulted in a decrease of systemic resistance to an average level of 20.4 mm Hg/l/ min., and a further reduction to a level of I 2.5 mm Hg/l/ min. was induced by acetylcholine.
Similar changes occurred with adenosinetriphosphate and histamine. In the twu open-chest preparations in which these relations were measured, the effects of acetylcholine alone, histamine alone, 5-hydroxytryptamine, and acetylcholine and histamine during 5-hydroxytryptamine infusions, were examined.
With acetylcholine and histamine alone, the mild increase of pulmonary arterial pressure was associated with an increase of both pulmonary artery wedge, and pulmonary venous pressure, with no significant change in left atria1 pressure ( fig. 3) . During repeated infusion of acetylcholine and histamine, elevation of pulmonary arterial mean pressure was 4-6 mm Hg, and of pulmonary venous pressure, 2-3 mm Hg.
5-Hydroxytryptamine infusion produced elevations of pulmonary arterial mean pressure of I 4 and I 8 mm Hg, increase of pulmonary arterial wedge pressure of 7 and I I mm Hg, and of pulmonary venous pressure of 2 and 3 mm Hg. Acetylcholine and histamine infusion during continuous 5-hydroxytryptamine administration resulted in decreases in pulmonary arterial pressure of 3-6 mm, in pulmonary artery wedge pressure of 2-5 mm, and in pulmonary venous pressure of 2-3 mm.
Effects of Rapid Injection of Acetylcholine, Histamine and Serotonin
Small doses of acetylcholine, histamine and serotonin injected rapidly into the venous system resulted in a rise of pulmonary arterial pressure and a short-lived rise in intratracheal pressure.
The effects of serotonin were proportionately much greater than those of the other drugs.
If acetylcholine or histamine were injected, and serotonin administered when the maximum systemic vascular effect of these drugs had occurred, pulmonary arterial response to serotonin was considerably decreased. Both   FIG. 3 . Effect of serotonin infusion, and of acetylcholine on aortic (Ao), pulmonary artery wedge (PW), left atria1 (LA) and pulmonary arterial (PA) pressures. Note increase of pulmonary artery wedge pressure from 3 to IO mm Hg by serotonin, and reduction to 5 mm by acetylcholine infusion. No significant changes in left atria1 pressure. Pulmonary artery wedge, and left atria1 pressure recorded on same manometer. Time scale IO sec. height and duration of pulmonary arterial pressure response to serotonin were decreased as compared to the effect of serotonin alone, whereas airway pressure rebponse was essentially the same ( fig. 4) . Atropinization of the animal completely prevented the usual responses to acetylcholine injection, and also inhibited the effect of previous acetylcholine injection on serotonin response. The effects of histamine and serotonin were, however, similar to those prior to atropinization ( fig. 5) 
